Entrepreneurship and the Reallocation of African Farmers * African agriculture's importance for sustainable development is well appreciated. Indeed, recent years have seen a thorough reappraisal of the sector. What are less well understood, however, are the drivers that reallocate scarce human and physical resources across occupations and space, and without which agriculture and industrial development, and hence structural transformation, will stagnate. One such endogenous driver is entrepreneurship. In this paper I start with the reappraisal of African agriculture and focus on the literature on entrepreneurship in Africa's structural transformation. I present a conceptual model to describe how entrepreneurship reallocates farmers out of agriculture into non-agricultural activities and locations. Recent empirical evidence that is broadly consistent with this model is discussed. Implications and challenges for entrepreneurship development policies and further research are outlined.
Introduction
A country's income per capita can only increase over time if the productivity of its labour and capital continues to grow. Hence, productivity growth is a central requirement for poverty reduction, catching-up and development (Hall and Jones, 1999) . For African countries, still amongst the poorest, lagging development is the result of low productivity levels and slow productivity growth over time. Why this has been the case has generated a substantial literature (see e.g. Acemoglu and Robinson, 2011; Bosker and Garretsen, 2012; Collier and Gunning, 1999; Gennaioli and Rainer, 2007; Jerven, 2010; McMillan and Harttgen, 2014) .
Underlying the continent's low levels and growth of labour productivity is the fact that it has failed to structurally transform. Most advanced countries and regions have developed through a process of structural transformation, during which resources are allocated away from traditional, low-productive activities towards modern, productive activities, most often located in urban areas. As far as Africa is concerned however, there is consensus that most of its countries remain structurally dependent on ruralbased agricultural activities and that most have failed in terms of industrial development, and urbanization 1 (see e.g. Christiaensen and Chuhan-Pole, 2015; De Vries et al., 2013; Lele et al., 2015; McMillan and Heady, 2014; Rodrik, 2014) . Even worse: as McMillan and Heady (2014) document, structural change in Africa has been such between 1990 and 2005 that it has reduced productivity growth; they conclude that 'labour seems to have moved from high to low-productivity activities on average, reducing Africa's growth by 1.3 percentage points per annum on average' (p.3).
The experience of Africa stands in stark contrast to that of China. Not only did China rose from an agriculturally dependent poor country to become the world's largest manufacturing exporter, it also achieved a quadrupling of real per capita incomes in its rural areas between 1978 and 1985. This was the result of a huge reallocation of farmers into the non-farm sector (Yang, 2004) . Furthermore huge migration flows from rural to urban areas established competitive manufacturing cities where poverty fell significantly (Lin and Yu, 2015) .
As a result of a lack of significant structural transformation, essentially a failure to reallocate its farmers into non-farm rural activities and urban centres, not only have African economies failed to eliminate poverty and reduce vulnerability to food and input price shocks, but also have these economies remained stuck with an unproductive farming sector (Heady and Jayne, 2014; Fuglie, 2010) . Low farm productivity jeopardises food security, poverty alleviation, and restrict African 3 farmers to benefit or exploit the opportunities that currently exist in global food markets 2 (Collier and Dercon, 2014) . Moreover, low farm productivity can create a development trap since it means that proportionately more labour in rural Africa needs to be devoted to farming just to ensure that subsistence levels are met (Schultz, 1953) .
African development thus hinges on farming, and specifically on reallocating farmers to the rural non-farm sector, and to urban areas. Given that large productivity gaps exist between agriculture and non-agriculture in Africa, and between urban and rural labourers, the benefits for productivity growth from reallocation of farmers out of agriculture will be substantial (see also Gollin et al., 2014) . Moreover as Christiaensen and Naudé (2015) point out, growing urbanization, rising incomes, and expectations of higher food and energy prices in future imply a large and localized market for agricultural products that can benefit the entire agrifood industry in Africa is productivity can be improved.
In this paper I argue that rural non-farm entrepreneurs can play a role in this reallocation. To be specific, more farmers and future rural job seekers need to be accommodated in the rural non-farm sector and in secondary cities and towns. In this I propose a refinement of standard models of thinking about structural transformation and rural-urban migration, such as the Lewis-model and Harris-Todaro model. In these 'working-horses' of development economists, the dichotomies are too simple: either between rural and urban, where urban refers to mega-cities or primary cities; and between the modern, formal sector and farming. Rural non-farm entrepreneurs presents an important in-between mechanism for these process of reallocation between occupations and locations, and one that can be missed in policy and planning if the strict dichotomy between urban and rural is kept.
The essential argument I make is that rural non-farm entrepreneurs can contribute to reallocating more labour into higher productive activities, which could in turn raise labour productivity on farms, raise rural incomes, and foster rural densification and secondary city agglomerations which would facilitate structural transformation. This role is particularly important in Africa, where geographical features, including large distances, low population densities and rugged terrain often create barriers to market access, and hence specialization in either agriculture or manufacturing (Bosker and Garretsen, 2012; Naudé, 2009; Nunn and Puga, 2012) .
I present my case as follows. In section 2 I make a case for the reallocation of African farmers. In section 3 I present a theoretical model to introduce the entrepreneur into a Lewis-model of structural transformation, and illustrate why the role of entrepreneurs are potentially important (despite being relatively neglected by scholars) in rural transformation. In section 4 I set out some supporting evidence based on recent analyses of the LSMS-ISA dataset, which for the first time offers comparable data across six African countries on rural non-farm entrepreneurship. Finally, in section 5 I conclude with recommendations for policy and further research.
Why African Farmers need to be reallocated
Structural change requires resources to be re-allocated away from low towards high productivity sectors, including moving the location of production where productivity is higher, such as in cities. As I stated in the introduction, there is general consensus that Africa has failed over the past fifty years to so to make meaningful structural economic transformation. How valid or accurate is this consensus? How much different is productivity in Africa, including African agriculture? Does Africa have the potential to achieve the productivity gains required for catching-up growth?
In this section I attempt to answer these questions by providing reviewing the current structure of African economies, and noting the profile and determinants of labour productivity across sectors, and particularly in farming.
Structure and structural change in Africa
Most labour in Sub-Saharan Africa is employed in sectors and firms where productivity is low. Figure 1 depicts that in Africa most labour is employed in agriculture (59.2 per cent) but moreover that 78.2 per cent of the 'working poor' is employed in agriculture. This is much more than in other developing countries and reflect the fact that productivity levels (and hence wages) are very low. The labour productivity growth depicted in Figure 2 is calculated as the 'weighted sum of the labour productivity growth within sectors and the productivity growth due to labour reallocation between sectors' (Christiaensen and Chuhan-Pole, 2015) . It is instructive to consider whether labour productivity growth that did take place in Africa in recent times has been due to within-sector growth, or due to labour reallocation, keeping in mind that large productivity gains can be generated from reallocating labour out of agriculture and rural areas. This is done in Figure 3 , which shows the contributions to growth in labour productivity in sample of African countries between 1985 and 2009. Figure 3 illustrates that African labour productivity growth is driven by productivity growth within sectors, and not between sectors. In other words, it is not structural change that is driving productivity growth in most countries. As such, concerns have been expressed about the sustainability of recent economic growth rates in Africa (Christiaensen and Chuhan-Pole, 2015; Rodrik, 2014 African countries, 1985 (Source: McMillan and Harttgen, 2014 Although structural change is not driving productivity growth there has in fact been a structural shift in Africa since the 1990s, from agriculture to services, which is not shown in Figures According to the scholars mentioned, these shifts are into sectors where productivity growth is slower 3 In South Africa, the continent's most advanced economy, similar trends were experienced. Agricultures contribution to total employment declined from 4 per cent in 2005 to 3.6 percent in 2010. The share of household enterprises increased from 9.8 per cent to 11.4 per cent and of services from 42.6 to 45 percent over the same period. Industry's contribution to employment, as elsewhere in Africa declined: from 16.3 per cent in 2005 to 14.8 percent in 2010 (Fox et al., 2013 ). 
Within sector
Structural than in industry. In section 4 I will look more critically at this by sharing some new data on household enterprise productivity from Nagler and Naudé (2014) . Sub-Saharan Africa, 2005 (Source: Based on data from Fox et al. 2013, p.36) Thus although the re-allocation of labour from agriculture to services (including household enterprises) has raised average productivity once off (static gains) during the 1990s and 2000s (Figures 2 and 3 ), subsequently inter-sectoral (services) growth in productivity was slow and even negative (dynamic losses). Timmer et al. (2014:8) also conclude that structural change in Africa has resulted in 'de-industrialization in terms of a falling share of manufacturing in GDP since the mid-1970s'. Page (2013:251) To understand the failure of structural change that drives labour productivity growth, one needs to better understand labour productivity and its patterns and determinants in Africa. The focus on labour productivity (a partial productivity measure) is because it is important for wages and incomes, and hence poverty reduction and welfare improvements.
Labour productivity in Africa
Labour productivity (output per worker) in Africa is widely dispersed, between but also within sectors and occupations, and across regions and localities. This dispersal of labour productivity across occupations and space provides a framework for summarising the four salient characteristics of labour productivity in Africa.
Firstly, productivity is lower in agriculture than in non-agriculture. This is also to an extent true for other regions, but the gap is highest in Africa. Gollin et al (2014:971) ' (p.330) . The countries with more workers agriculture are also the countries where the labour productivity in agriculture is lower (see Figure 5 ). This is evidence of a misallocation of labour. As well as being low in levels, labour productivity in African agriculture has grown very slowly over the past fifty years. According to Fulginiti et al. (2004) , using data from 41 countries, productivity growth in African agriculture between 1960 and 1999 4 In case of South Africa, using 1993 data, Gollin et al (2014:977) calculates the ratio of value added per nonagricultural labour to agricultural labour to be 2.3 when using macro-data, and 1.7 when using micro-data. This is very similar to that of Ghana in 1998 (2.2 and 2.3 respectively) although in South Africa only 11 per cent of the labour force was employed in agriculture in 1993 compared to 53 per cent in Ghana in 1998. Second, within agriculture productivity is widely dispersed within sectors 6 (Christiaensen and Kaminski, 2014) . Indeed productivity gaps tend to be higher within agriculture than within non-agriculture (Lagakos and Waugh, 2013) .
Third, while non-agricultural activities are more productive than agricultural activities in Africa, the productivity of non-agricultural activities in Africa lag behind those in other regions. For instance, non-farming firms in African countries formal sector have been found to have labour productivity that is 48 log points lower compared non nonAfrican countries at similar levels of development, with labour productivity growing 8.6 per cent slower. Compared to advanced economies the differences are even greater (Harrison et al., 2014 ). Also here firm-level heterogeneity in productivity levels is found (Nagler and Naudé, 2014) . Exporting, urban-based, formal and larger non-agricultural firms tend to be overall more productive (Rijkers et al., 2010; Söderbom and Teal, 2004; Van Biesebroeck, 2005) . Firm-level heterogeneity in productivity levels is generally considered an indicator that there is a misallocation of resources (Bartelsman et al., 2013) . In developing countries within-sector productivity dispersion is higher than in advanced economies 7 (Hsieh and Klenow, 2009 ).
Fourth, labour productivity in non-agricultural activities are dispersed across space in Africa, as it is elsewhere. In particular, urban labour is more productive than rural labour. Productivity gaps between rural and urban firms are significant (based on rather limited data, however). Rijkers et al (2010) using Ethiopian data find that the output: labour ratio for non-agricultural firms in remote rural areas is 0.43, that it is higher in rural towns and secondary cities (0.95), and that in urban areas it rises to its highest at 2.30 (Rijkers et al., 2010 (Rijkers et al., :1282 .
Why is labour productivity lagging in Africa?
The immediate determinants of labour productivity, and the patterns noted in section 2.2 are many. They include skills and matching of skills with appropriate technologies, and access to and use of sophisticated inputs and support services (see Syverson, 2011) . In the case of agriculture these would include 'technologies' like fertilizer, mechanization, water management and extension services (Haggblade, 2013) . Where these determinants result in low labour productivity and varying spreads in productivity even within sectors as observed in Africa (and both in agriculture and non-agriculture as documented above) it reflects the general misallocation of resources that fails to equip labour with adequate complementary technology. estimates that 30 to 40 per cent of differences in per capita incomes between countries is a result of the misallocation of resources. Too many resources are allocated to agriculture in poor countries (see Figure5 illustrating this for the case of Africa).
This misallocation comes about for a number of reasons. Generally, Caselli and Coleman (2001) explain this as arising due to frictions and obstacles that hinder the reallocation of labour from agriculture to manufacturing. Indeed, the question has been asked why don't more people migrate out of Africa's rural areas and farms to cities and to non-farm occupations, given the large productivity dividend that such a re-allocation could result in? (De Brauw et al., 2014; Beegle et al., 2011) In section 3 I will introduce a theoretical model that illustrate how various frictions can hinder the reallocation of farmers (and migration to cities) and result in rural stagnation, and discuss the role of rural non-farm entrepreneurs (household enterprises) in this process. For now however, I discuss a number of frictions or obstacles to the reallocation of farmers to manufacturing and cities that have been identified in the literature. These frictions explain why labour productivity is lagging in Africa.
Business environment
Most authors ascribe frictions as due to the difficult business environment that farmers and entrepreneurs face in Africa. For instance McMillan and Heady (2014) and discuss high risks and transaction costs, asymmetric information and policy distortions as causes of low labour productivity. According to Harrison et al (2014) the labour productivity gap between African non-agricultural firms and firms elsewhere, is caused by a difficult environment to conduct business in, particularly due to lack of finance, political uncertainty and poor infrastructure. These obstacles they argue, limit the reallocation of labour from agricultural into manufacturing much more than into services, which explain why, as was shown in section 2.1, Africa's structural stagnation has been accompanied by growing employment in the services and household enterprises sector (see Figure 4 ).
Various studies, based on World Bank data on (formal) non-agricultural firms, have suggested that a poor business environment is responsible to low labour productivity and growth in African non-agricultural firms (e.g. Arnold et al., 2006; Dethier et al., 2010; Dollar et al., 2005; Eifert et al., 2008) . Harrison et al (2014:59-60) finds in fact that 'if we control for infrastructure, access to finance, the political and business environment, African firms lead in productivity levels and growth rates'.
Factor market distortions
There are also important factor market distortions, in labour and capital markets, that keep farmers stuck in low-productive agriculture. The first kind of distortions, in labour markets, result in a mismatch between abilities and occupations -i.e. an occupational mismatch. According to Lagakos and Waugh (2013) labourers selfselect into agriculture in poor countries in order to meet their subsistence food consumption requirements. Because most of these labourers are not inherently good at farming, their productivity is low, which means even more labour needs to be allocated to farming to meet overall subsistence needs. They posit that workers who do not have to select into farming tend to be better matched with their jobs and hence more productive, causing also productivity levels to be less dispersed. This occupational mismatch implies that skills levels in non-farming sectors should be higher than in farming on average, in poor countries, an implication that is borne out by data (see Beegle et al., 2011; Miguel and Hamory, 2009 ). It also implies that, because skill levels or occupational matches are ex ante unobservable by financial institutions, that credit extension to farmers would be rationed, as banks or financiers cannot distinguish a potentially good farmer from a farmer with less ability (see Stiglitz and Weiss, 1992) .
Geographical disadvantages 8
The misallocation of resources into African agriculture is also due to the geographical conditions that African farmers and entrepreneurs face. Most importantly for present purposes are the impacts of natural hazards such as drought and floods on agriculture, and the impacts of (limited) market access on both farm and non-farm productivity (Haggblade, 2013) .
As far as natural hazards are concerned, some geographic areas are more subject to drought or to constraining soil conditions. Africa has the lowest share of irrigated agricultural land in the world, partly a result of a relative lack of large rivers and alluvial plains (Sachs et al. 2004 ). Seasonality, inherent in agriculture and magnified by lack of irrigation, increases transport costs and hence reduces market access.
Irregular rainfall, which makes prediction of crop sizes difficult, also raises transactions costs and reduces market access (Williams 2007) . The kind of imports and exports that dominates African trade (including fertilizer imports) generally are subject to higher freight rates than other goods (Hummels 1999) . And labour, concentrated in agriculture (see section 2) is negatively affected by a heavy disease burden, including from malaria, which undermines productivity and capacity building (Easterly and Levine, 2003) .
The previous paragraphs suggest that geography ultimately limits market access by raising transport costs. Indeed the empirical evidence bears this out transport costs are significantly higher in Africa than elsewhere. Naudé and Matthee (2007) found that 12 international transport costs to and from African countries to be basically twice as high as the world average. Adamopoulos (2011) found that freight rail is 10 times more expensive in Uganda and Mali than in the United States. He shows that low transport productivity and high transport costs makes agricultural trade in Africa unprofitable and hence contribute to the misallocation of resources, as it limits specialization, and limits the use of sophisticated inputs (see also Kariuki, 2011) . Using a CGE model Adamopoulos (2011) calculates that if the advanced economies had the same transport productivity of African countries their GDP would be 10 per cent lower.
Entrepreneurial skills and management practices
A final reason for lagging labour productivity and within-sector productivity spreads is that entrepreneurial skills and management practices may matter. Typically, entrepreneurship and management practices have not been given much attention in the explanation of productivity levels, dispersion and growth in Africa. Recently there has been a gradual change in this, with some scholars finding that these practices matter significantly for productivity outcomes.
Heady and Jayne (2014) find that despite growing population pressure and smaller farm sizes 9 , African farmers have generally failed to introduce more intensive use of fertilizer and irrigation, and have lagged behind in mechanisation. Why have they failed in this? While access and cost and institutional obstacles (the business environment) no doubt provide part of the explanation, it is increasingly recognised that managerial competencies and practices are important for the uptake of technologies on the firm level. Bloom and Van Reenen (2010) , considers management itself a type of 'technology'. Using a large dataset across the world that includes various measures of management practices 10 they explain productivity differences in large firms. Managerial capacity is an important determinant of the extent to which technology penetrates into firms, with better managers being able to much more efficiently introduce technology into their firms and promote innovation (Bloom and Van Reenen, 2010) . McKenzie and Woodruff (2015) extends this finding also to small firms in developing countries, finding that business practices is a significant factor explaining productivity in small firms in samples from developing countries. Including in African countries such as Ghana, Kenya and Nigeria.
In the next section I tie together the different explanations for lagging labour productivity in Africa with a model of structural transformation, wherein the innovative and risk-taking behaviour of entrepreneurs play a central role.
The Role of Rural Entrepreneurs in Structural Transformation
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In this section I reproduce a simplified and slightly modified model of entrepreneurship and structural transformation that was first proposed by Gries and Naudé (2010) . Their paper contains the formal derivation of propositions hence in what follows I will only attempt to explain the salient features of the model, which is for present purposes the role of non-farm household enterprises as providing a mechanism for the reallocation of surplus labour out of agriculture to non-agriculture, and in so doing setting in motion the process of structural transformation. The comparative statics of the model, explained with the help of Figure 6 , helps to identify the conditions that drive the success or failure of this transformation and links the entrepreneurial ability and finance available to household enterprises as essential in driving labour productivity gains in all sectors.
Rural and non-rural sectors
A salient characteristic of Africa's rural areas is its relatively large and growing population. Following Gries and Naudé (2010) I denote the population in rural areas to consist of L number of people each earning an income w and a number T  that earns no income. Total population in the rural economy can be written
Where T  denotes the ratio of unemployed to employed labour in the rural economy.
Rural population growth depends on per capita income of rural households, denoted by T y . The precise relationship between population growth and incomes and can be written as:
Where  is the elasticity of population growth with respect to per capita income in the rural areas. With   0 it implies that as household incomes increases, population growth will slow as a demographic shift sets in.
From the latter we can deduced that rural population growth is a negative function of unemployment T  and a positive function of average labour productivity ( T a ):
Unemployed labour can be searching for wage-employment on farms or for opportunities for self-employment (entrepreneurship) in the modern, non-agricultural economy. If such an opportunity is spotted and successfully taken up, the person will and migrate to the modern sector and leave the rural area. Hence, migration out of farms and out of farming areas is a critical structural transformation mechanism.
The non-agricultural sector consist of large formal firms and small, informal firms. Large formal firms are typically owned either by foreigners (multinational firms) or the government. These firms produce final goods (Y) for consumption in both urban and rural areas using human capital H and N intermediate inputs j x , which they will outsource to the N small household enterprises. The production function for the representative large formal firm producing for the final goods market is:
In equation (4) A is a technology shift-parameter. Producers of the final good aim to maximize profits which are 
The demands for these j intermediate inputs constitute an opportunity for the people in rural areas, Pop T . Not all intermediate goods demanded constitute an opportunity, as some will already be taken by other household enterprises. The number of opportunities, O, in the modern sector is the number of opportunities for subcontracting to a formal large firm that has not yet been taken by existing household enterprises, and can be written as: If they spot these opportunities, O, households will form a (non-agricultural) household enterprise. These have been, as section 2 indicated, of increasing importance in Africa. Each will then produce a unique intermediate input that they sell to the large formal firms (in this I follow Ciccone and Matsuyama, 1996) . The requirement that they each produce a unique input x j allows me to introduce innovation, start-ups, and start-up costs in the non-agricultural sector into the model, and hence ultimately deal with the obstacles in the reallocation of labour.
Entrepreneurs, innovation and household enterprise start-ups
If a household in rural areas spots an opportunity to provide a unique intermediate input x j to established large firms in the modern sector, it needs to create a new household enterprise. This involves incurring costs to differentiate the product to the needs of the large firm, and to finance the start-up and running costs of the household enterprise.
Gries and Naudé (2010) model start-up costs as a function of the density of household enterprises. The more density, the more competition and the more costly it is to enter the market. If there is N-number of household enterprises operating in the modern economy, and total output (GDP) in the economy is denoted with Y, then I can write the density of household enterprises as N/Y. Start-up costs as a function then is
After incurring these start-up costs household enterprises will face continuous there running costs to keep operating. As in Gries and Naudé (2010) I denote these costs by x c .
In rural Africa start-up cost are often financed by borrowing as most rural households have insufficient own financial -assets from which to finance this (see e.g. Bonnet et al., 2005) .
The decision of a rural household on starting a household enterprises or not, depend on the expected profits in comparison to agricultural wages. Once the household enterprise has been started, profits are the difference between its sales (price times quantity) and operating costs, which is
Because start-up costs must be financed externally at an interest l r and because Given the interest rate for start-up loans l r , the expected net present value of the household enterprise is
Where  is the likelihood of business failure and     1 the likelihood of success.
The household will compare these expected profits (or net present value) to wages that can be earned from supplying labour to agriculture (denoted Ey T,i ) in making its decision to start an enterprise.
If favourable, a new household enterprise will be started up. Because the start-up of a new household enterprise depend on the match between an entrepreneur in the rural sector and opportunities in the modern sector, entrepreneurial abilities, which can be denoted by H, are required to grab a business opportunity, O.
If there is a match, then a household enterprise is established. The number of household enterprises started every period is denoted by N  and over time the growth of household enterprises is . This is the speed of modernization in the model.
The higher the growth rate N , the more people from rural areas will find employment in non-farm enterprises, and for those that remain in farming, average and marginal productivity will increase, leading to a rise in wage incomes in agriculture. The change in agricultural wages is  T Y . As per capita incomes (labour productivity) in agriculture grow then rural population will grow as per equation (2) and the traditional sector will expand. For structural transformation to occur, the growth of non-farm household enterprises must outpace the expansion of the traditional sector.
Diagrammatic analysis
The essentials of the model outlined so far can be graphically illustrated with the help of Figures 6 to 8. Gries and Naudé, 2010) In the northeast N  - quadrant the equilibrium values of N  and  that depend on the demand and supply of surplus labour in the non-farm economy is shown. The downward sloping curve (called the surplus labour curve) indicates that as the growth rate of non-farm household enterprises N  increase, so surplus labour in rural areas will decline (hence the slope is negative). The upward sloping curve (which I call the household enterprise curve) depicts the converse, namely that the higher the rate of surplus labour that can be successfully extracted from the rural economy, the more household enterprises can be established.
The steady-state equilibrium is at A, which determines the growth rate of the household enterprise sector and the surplus labour rate in the rural sector. At this point, the reallocation of surplus labour to the modern sector is too slow (reflected in the slopes and location of the two curves) so that the growth in the agricultural sector exceeds growth of the modern sector. Given the population growth rate, an initial equilibrium at point A is consistent with rural stagnation, in other words the size of the rural economy will grow relative to that of the non-farm economy, as N
Not enough farmers are reallocated via household enterprises to the modern sector. Structurally, the economy remains largely a rural, agriculture-based economy with low productivity, surplus labour in rural areas.
From the discussion above the growth rate of the number of household enterprises started, i.e. the slope and position of the household enterprise curve is a function of the endogenous surplus labour rate , T  as well as the following determinants:
 Productivity in agriculture ( T a ). If productivity in agriculture improves, then for a given population growth rate  L there will be more surplus labour released, which will shift the population dynamics curve in the south east quadrant inwards and the surplus labour curve outwards, so that there will be growth in the number of household enterprises (see equation 3).
 Entrepreneurial ability (H). Improvements in H will shift the household enterprise curve upwards, so that there will be growth in the number of household enterprises.
 Finance (B). Improvements in B will shift the household enterprise curve upwards, so that there will be growth in the number of household enterprises.
Improvements in these last two parameters, often the aim of policy interventions in rural Africa, are depicted in Figure 7 . If entrepreneurial ability or access to finance improves the economy's structure transforms out of rural stagnation (at point ) to a more modern economy (at point ´). This structural transformation will have resulted in an increase in productivity growth and hence per capita GDP. Gries and Naudé, 2010) Finally, for present purpose, although this is not formally derived here, the slope of the household enterprise curve will depend on the ease with which for a given population growth rate, surplus labour can migrate to the modern sector. One can show that if surplus labour move to a secondary city, it may be easier given proximity, ease of access to opportunities and other reasons (see section 4). Hence, by having more of such agglomerations, the slope of the household enterprise curve can become steeper and modernization can occur.
In Figure 8 I show what can happen if it is easier to migrate, because there is a secondary city / rural agglomeration that can absorb farmers. The household enterprise curve swivels leading to the growth rate in household enterprises exceeding the growth rate in rural incomes, and the share of the modern sector relative to agriculture increasing. Gries and Naudé, 2010) In Figures 7 and 8 the structural transformation of the economy is driven by the entrepreneurship. Moreover, the service sector assumes an increasingly important role in the economy. This is consistent with the 'stylized facts' of structural change.
Although the productivity of household enterprises is constant in this model, total factor productivity in the final goods producing sector (manufacturing) increases the steeper the entrepreneurial start-up curve is, or the higher it shifts out. This is consistent with the observation that the manufacturing sector tends to be more productive than the services sector and agriculture.
In conclusion, in this simple model rural household enterprises can drive the process of re-allocation, structural transformation, and hence development.
Recent Empirical Evidence
In the model described in section 3, some of the main implications were that (i) household enterprises and entrepreneurship can drive structural transformation by reallocating (surplus) farmers out of agriculture; (ii) entrepreneurship ability and other facilitating factors in start-ups and migration including finance and costs (business environment) will facilitate structural transformation and (iii) the proximity to secondary cities / rural agglomerations where a match between an opportunity and entrepreneurial ability is better, can facilitate structural transformation.
In this section I provide an overview of recent studies that found empirical evidence consistent with some of the above implications. This means that developing household enterprises and entrepreneurship in rural Africa, and promoting this in tandem with development of rural towns and secondary cities can have positive impacts on structural transformation.
Household enterprises
Household enterprises play perhaps a more important role in rural Africa than is appreciated. An earlier ' received wisdom' was that households in rural Africa was largely dependent on farming for income and was in fact more specialized in farming than rural households in other regions (e.g. Winters et al., 2009 and Davis et al., 2010) . More recently however findings by Nagler and Naudé (2014) and Davis et al (2014) have found otherwise.
Nagler and Naudé (2014) using the LSMS-ISA 12 dataset find that almost one-in-two (42 percent) of the 24,551 rural households surveyed in the LSMS-ISA operate a household enterprise. Income derived from such self-employment contributes between 9 percent in rural Malawi and 36 percent in rural Niger to average household income (Figure 9 ). Over time this share has shown a tendency to increase rather than decrease, as some development economists of the 1960s and 1970s had expected. Nagler and Naudé, 2014) Davis et al (2014) also using the more recent data from the LSMS-ISA data included in the RIGA data, finds that although African rural households do indeed tend to specialize more in agriculture than non-African households 13 , that there are more diversification in Africa than was thought. Moreover, they found that as GDP per capita in African countries increase, that this gives way 'to a greater reliance on nonfarm wage employment, with non-farm self-employment the activity of choice for a more or less constant share of households as development occurs…' (Ibid, p.15) They also found that African rural households are much less dependent on transfer incomes, stating that 'interestingly, only one of the African countries in our sample has more than 5 percent of household specializing in transfer income (Kenya, with 9 percent). In non-African countries observing more than 5 percent of households receiving more than three quarters of their earnings form transfers is not at all uncommon'. As such they conclude that 'Despite the widespread migration and expanding social programs, productive occupations are what keep most households afloat' (Davis et al, 2014:15) .
Rural entrepreneurship, entrepreneurial ability and household enterprise productivity
Entrepreneurial ability (and management practices) is as can be expected, important for rural entrepreneurship in Africa. It affects both start-up success as well as productivity. Until recently the received wisdom was that entrepreneurs in rural 13 'Once the level of GDP is controlled for the shares of income and participation in nonagricultural activities are not far-off from those found elsewhere' (Davis et al, 2014:28) . Africa are largely so necessity and that uniformly characterise household enterprises by low-productivity.
Recently empirical evidence from Nagler and Naudé (2014) and McCullough has challenged this wisdom (2015) . Nagler and Naudé (2014) present evidence that rural households do not only operate non-farm household enterprises due to necessity or survival, but also to exploit opportunities. They find that entrepreneurial skills (education) 14 , experience, wealth and access to credit, are significant determinants of a household's decision and ability to operate a non-farm enterprise. Nagler and Naudé (2014) further find that many of these rural household enterprises are related to farming, such as enterprises providing inputs to or processing agricultural by-products, trading, and providing services. These three categories in total cover more that 50 per cent of household enterprises in Ethiopia, Malawi and Niger-see Figure 10 . (Source: Nagler and Naudé, 2014) They also compare labour productivity 15 in rural household enterprises by their type of business and location, showing that entrepreneurial ability, business environment and distance to a secondary town or rural agglomeration matters. As far as entrepreneurial abilities and business environment is concerned they find that there is quite some heterogeneity amongst the productivity of labour in the different business 25,77 18,86 8,19 types as identified in Figure 10 . Transport enterprises, bar and restaurants, professional services, non-agricultural business and trade are the more productivity types of businesses, while agribusinesses and the sales sector are less productive on average. This indicates that more 'difficult' to enter sectors, where entrepreneurial ability, experience and also capital create barriers to entry, are also more productive and lucrative.
As far as secondary towns (location) is concerned, using data from Uganda Nagler and Naudé (2014) find that household enterprises located within a 10 km radius from a secondary city to be the most productive, followed by household enterprises in a 25 to 50 km radius. If household enterprises are located more than 50 km away from a secondary city, they find significantly lower labour productivity.
Finally, McCullough (2015) provides a fresh perspective on the productivity gaps between African agriculture and non-agriculture, also using the micro-level LSMS-ISA survey data. It is worth quoting in full her conclusion that 'Micro level cross-sector labor productivity gaps are smaller than those generated using national accounts data and vanish almost completely when computed on a perhour basis. The ratios of consumption levels per capita between households that primarily participate in agriculture vs. other sectors are also small, confirming small cross-sector gaps in returns to sector participation. Inter-sectoral differences in annual earnings per worker arise from differences in employment volume (hours per worker of labor supplied) rather than wages or productivity per hour of labor supplied. The tendency is for individuals participating in agriculture to supply fewer hours to agriculture, on average, than individuals participating in other sectors' (Ibid, p. 16).
The reason according to McCullough (2015) is that there is much underemployment in agriculture, with workers working fewer hours in agriculture than outside. This confirms the 'surplus labour' assumption from Lewis and also made in the underlying analysis of the model in section 3. Controlling for hours worked it seems that labour productivity in agriculture in Africa is perhaps higher than is commonly assumed. On a per-hour basis her estimate is that, labour may be only 1.6 times more productive in non-agriculture. This makes her beg the question 'Why don't agricultural workers work more hours per year?'
The (neglected) role of secondary cities
Until recently received wisdom held that structural transformation in Africa requires large-scale migration to mega-cities: mainly the so-called primary or capital cities. Most economic models of structural transformation indeed make a dichotomy only between rural areas and cities. More recent ideas and evidence have however started to question this simple dichotomy and suggests that rural towns and secondary cities have a much more important role to play in structural transformation of Africa than previous thought. Secondary cities in particular, dubbed part of the 'missing middle' being in between rural farms and mega-cities by Christiaensen and Todo (2014) can be a seedbed for entrepreneurship and household enterprises and hence facilitate the reallocation of African farmers. Christiaensen and Todo (2014) found that labour migration from farms to the rural non-farm economy and to secondary towns generate more poverty reduction than labour migration to capital cities. They find that 'off-farm jobs generated in nearby villages or rural towns may be more readily accessible to the poor given lower thresholds to migrate and better compatibility with their skill set' (p.43).
Similar evidence comes from Christiaensen et al (2013) . They found from a sample of 3301 individuals in rural Tanzania that between 1991 and 1994 around 50 per cent of people who escaped from poverty re-allocated out of agriculture-either into the rural non-farm economy or secondary towns.
In addition, using cross-country panel data over 1980 to 2004 covering 51 developing countries (with 14 in Africa) they find that a 1 per cent increase in the metropolitan share of the population leads to a 1.6 per cent increase in GDP per capita and that a 1 per cent increase in the share of the population in rural non-farm activities and secondary towns raises GDP per capita by 0.6 per cent. However, the increase in the latter is accompanied by significantly less inequality, leading the authors to conclude 16 that 'migration out of agriculture into the rural economy and secondary towns is substantially more poverty reducing than metropolitization' (p.52).
Similarly, Beegle et al. (2011) using data from Tanzania covering 1991 to 2004 found that reallocating labour from agriculture into non-agriculture raised the welfare of migrant labourers and their households (as measured by consumption) but even more so of the individual who migrated to another geographical region. Specifically, they found that such out-migration could raise individual consumption by up to 36 per cent.
Secondary cities and emerging rural agglomerations provide seedbeds for entrepreneurs, including household enterprises to match opportunities and abilities better and hence improve the allocation of labour. Such agglomerations provide positive spillover effects through localization and urbanization externalities. Evidence of these in rural Africa comes from recent evidence by Owoo and Naudé (2014) using the geo-referenced LSMS-ISA dataset. They find that in Ethiopia there is spatial clustering of high and low productive production units -both of farms and non-farm household enterprises. This is because the productivity of a household enterprise or farm depends on the productivity of other enterprises or farms close-by (Mano et al., 2012:466) . Productive enterprises therefore tend to cluster (Bloom et al., 2013; Martin et al., 2011; Ali and Peerlings, 2011; Nichter and Goldmark, 2009; Foster et al., 2008) . Owoo and Naudé (2014) measure the productivity of rural non-farm household enterprises as output (sales) per labour (in Ethiopian Birr and Nigerian Naira) and produced quintile maps to depict the distribution of enterprise productivity across space in both countries. They show that rural non-farm household enterprise productivity is highly clustered in Ethiopia and Nigeria. It is highest around Tigray, Amhara, Somali and Oromia regions of Ethiopia; and in the south of Nigeria. Owoo and Naudé (2014) also note that there are many high-productivity 'hubs' outside the capital cities in rural areas.
Given the large rural areas in Africa and the benefits from clustering/ agglomeration in secondary cities, it is very likely as Siba et al. (2012:2) The reallocation of economic activity into secondary cities and towns in Africa will thus likely have significant productivity benefits.
Concluding Remarks
Africa remains the poorest continent. As Young (2012: 733) importantly stressed, 'Africa is much poorer than other developing countries, with levels of log consumption 98 percent lower than those enjoyed by the other developing countries'.
Africa needs to structurally transform to raise labour productivity and to enable both its agriculture and manufacturing sectors to benefit from the substantial opportunities that currently exist in the global economy. First there is a favourable global market for its agrifood industry. Second there is the potential to develop its manufacturing industry in the wake of rising labour costs in China and country's manufacturing industries gradually decreasing its demand for low-skilled labour and introducing machines and automation (Brynjolfsson and McAfee, 2011; Chandy et al., 2012:34) .
So far African countries have failed to make the structural transformation and utilise these opportunities in full. Labour productivity has remained relatively low and widely dispersed between sectors and within-sectors.
In this paper I argued that Africa's farmers therefore needs to be reallocated out of farming, and into non-farm sectors, including household enterprises. Furthermore, they also need to be reallocated across space, to cities and moreover to secondary cities and towns. Given the large productivity gaps noted between sectors and between urban and non-urban settings, the reallocation of Africa's farmers can result in sizeable productivity and growth gains.
How to do so remains the question. From the contribution of this paper one answer is that entrepreneurs, reacting to opportunities in the modern sectors, and in particular secondary towns and cities and rural dense areas, can through creation of household enterprises contribute to modernization. But they need support in terms of their capacity and abilities, credit and finance, business environment and infrastructure, and support for migration to cities.
The policies and strategies to achieve this may necessitate overcoming a number of structural or institutional weaknesses and constraints in Africa. One is, as Collier and Dercon (2014) has argued of getting more broad acceptance of the need for strategies that does not only focus on promoting smallholder agriculture, but are more 'radical' including promotion of large scale, commercial farming and the facilitation of migration from rural areas to (secondary) cities. A second is to reduce the occupational mismatches (labour market failures) that result in keeping people in farming that could be more productive elsewhere. In this respect two issues need to be considered.
The first is that a significant gap exists in the provision inadequate social protection and insurance mechanisms in Africa. These can, given the risks of doing business in Africa, and the risks that rural households (still the majority of the population in most African countries) face, have significant efficiency effects in supporting more risktaking and more effective allocation of resources towards the kind of highproductivity household enterprises that are needed (Nagler and Naudé, 2014 ).
The second is that irresponsible state intervention in reallocation of farmers often does more harm than good. Here land reform and 'land grabbing' processes are increasingly gathering concern. As Jayne and Anriquez (2013:16) warn 'case studies show that typically only a small proportion of the land acquired through these state processes is productively utilized and that land speculation and "bonanza farms" are common. …These processes, if continued, will impede the rate of growth at which new land is put into production until land markets develop to put more land into the hands of those with the skills to farm it productively'. Land reform thus most often exacerbates the occupational mismatches that were shown in this paper to reduce labour productivity in African farming.
A final conclusion is more of a warning. Despite the wide consensus about Africa's patterns and failures in terms of structural transformation and productivity, there is much that is actually quite subject to uncertainty, due to the poor overall quality of data in Africa (see e.g. Jerven and Johnston, 2015) . Devarajan (2013) has described this as Africa's 'Statistical Tragedy'. It is especially in agriculture that the difficulties are acute (see Carletto et al., 2015) . As Christiaensen (2015) notes, ' When it comes to agriculture, the problems only multiply with maize yield estimates, for example, varying substantially depending on the data source (by about 1 ton per ha between 1.7 and 2.6 ton/ha in Malawi in 2006/7…Are we flying blind or vision impaired?'
Because of poor agricultural data, the World Bank started in 2013 the project 'African Agriculture: Telling Myths from Facts' 17 to evaluate a set of received wisdoms about African agriculture, and to attempt to remove the dust that has settled on these, using relative recent improvements in data from the LSMS-ISA surveys. The project identified no less that 15 such potential myths (see Christiaensen, 2015) . While perhaps not all these potential myths are real myths, and many may be confirmed as facts, results to date have already underscored the importance of being more critical about the received wisdoms regarding African agriculture. One wisdom though that it does confirm is that the best way to develop Africa's agriculture is to reallocate substantial numbers of its farmers to other sectors and locations.
